Bicycle 



Description 

The present invention relates to a bicycle according to 
the preambles of one of claims 1, 30 and 47. 

Such a bicycle is known from WO 99/03721. The bicycle de- 
scribed there comprises a pneumatically sprung front fork 
with two fork arms as well as a pneumatically sprung 
rear-wheel suspension, each being formed by double-acting 
pneumatic cylinders. A piston positioned inside the 
cylinder divides each of the pneumatic cylinders into a 
first cylinder chamber and a second cylinder chamber. The 
first cylinder chamber forms a first gas-pressurized 
spring and counteracts a "springing in" of the fork or of 
the rear-wheel suspension, respectively, and the second 
cylinder chamber forms a second gas-pressurized spring 
that counteracts a "springing out". The pneumatic cylin- 
ders each comprise valves for the separate filling or 
ventilating, respectively, of the first and second cylin- 
der chambers, which enables a length adjustment or a 
variation of the "spring strength", respectively. 

DE 2 98 10 431 Ul discloses a so-called mountain bike that 
is in particular suited for riding on hilly ground. It 
comprises a sprung front fork with telescopic fork arms, 
the length of which is adjustable in steps. Each fork arm 
comprises a locking pin for fixing the adjusted "fork 
length" or "fork height", respectively. In the interior 
of the telescopic fork arms, a helical spring is posi- 
tioned which at least partially buffers shocks that are 
introduced via the front wheel, and thus improves the 
riding comfort. The rear wheel is mounted on a swing arm 
rear suspension that is pivotable around the pedal bear- 
ing axis and that is supported toward the frame by a 
shock-absorbing leg that takes up pressure forces. The 
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shock-absorbing leg is fastened to the frame by means of 
quick release means, with several "fastening points" 
being provided, which enables a step-wise adjustment of 
the angle between the swing arm rear suspension and the 
frame, i.e. a step-wise "height adjustment" of the rear 
wheel. Due to the individual "adjustability in height" of 
the front wheel suspension and the rear wheel suspension, 
an approximately horizontal sitting position can be ad- 
justed both when riding uphill and when riding downhill. 
It is of advantage in particular when riding downhill 
that the front wheel is "extended" and the rear wheel is 
"retracted" since this causes the center of gravity to be 
transferred backwards and the risk of overturning on ac- 
tuation of the front wheel brake to be reduced. Further- 
more, it is of advantage when riding uphill that the 
front spring element is retracted and the rear one is ex- 
tended in order to transfer the cyclist's center of grav- 
ity further to the front. The cyclist thus takes up a 
more relaxed position which increases the efficiency when 
riding uphill. 

DE 41 01 745 Al discloses a bicycle with a sprung swing 
arm rear suspension that is connected with the bicycle 
frame via a resilient spring element, wherein a locking 
device comprising a cable pull is provided for locking 
the suspension. 

US 6,044,940, US 2,115,072, and US 4,159,105 disclose 
pneumatic or hydraulic piston/cylinder assemblies that 
are used as spring or damping elements, respectively. 

Furthermore, DE 198 55 161 CI discloses a height adjust- 
ing device comprising a tension spring for adjusting the 
height of a seat pillar of a bicycle. 

US 5,086,866 discloses an off-road motorcycle, wherein 
the front-wheel and the rear-wheel suspensions can be ad- 
justed in height by means of a hydraulic lifting device, 
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with a pressure generating device being provided for gen- 
erating a hydraulic pressure. The height adjustment of 
the front-wheel suspension and the rear-wheel suspension 
is performed simultaneously, so that the frame remains in 
5 a substantially horizontally orientated. 

US 4,735,276 discloses a racing motorcycle comprising a 
front fork that is pneumatically adjustable in height, 
wherein the fork is completely lowered prior to the start 
10 so as to avoid taking off of the front wheel during the 
starting phase. During riding, the front wheel is pneu- 
matically extended to normal height. 

It is an object of the present invention to provide a 
15 multi-purpose adjusting device that can be adjusted 
easily and comfortably, in particular for adjusting the 
height of the front-wheel suspension, the rear-wheel sus- 
pension, the saddle or the steering stem, respectively, 
of a bicycle. 

20 

This object is solved by the features of claims 1, 30 and 
47. Advantageous embodiments and further developments of 
the invention may be taken from the subclaims. 

25 The basic principle of the invention consists in a me- 
chanical adjusting device comprising at least one double- 
acting piston/cylinder assembly which can be extended 
"automatically" . 

30 In a first basic variant of the invention, at least two 
adjusting devices are provided, e.g. the height adjusting 
devices of the front-wheel suspension and of the rear- 
wheel suspension, which are coupled such that the rear 
wheel is "automatically extended" when the front wheel is 

35 "retracted", and vice versa. 

The adjusting devices for the height adjustment of the 
front-wheel and rear-wheel suspensions each comprise at 



least one double-acting piston/cylinder assembly with re- 
spective "plus chambers 77 and "minus chambers 77 which are 
coupled via pressurizing medium lines and at least one 
shut-off device. For adjusting the riding inclination, 
5 the shut-off device is opened. By pressing down the 
handle bar or by weight transfer of the cyclist, respec- 
tively, the piston/cylinder assembly of the front wheel 
is retracted, this causing the "front wheel height 77 to be 
reduced and the piston/cylinder assembly of the rear 

10 wheel to be extended. Pressurizing medium thus flows from 
the plus chamber of the "front 77 piston/cylinder assembly 
to the plus chamber of the "rear 77 piston/cylinder assem- 
bly and from the minus chamber of the rear pis- 
ton/cylinder assembly to the minus chamber of the front 

15 one. The "plus circuit 77 and the "minus circuit 77 may have 
approximately equal pressures. 

Vice versa, by pressing down the frame in the rear sec- 
tion, the piston/cylinder assembly of the rear wheel can 
20 be retracted and the piston/cylinder assembly of the 
front wheel can be extended, this elongating the front 
fork and the range of spring. After the adjustment has 
been effected, the shut-off device will be closed again. 

25 According to a further development of the invention, the 
piston/cylinder assemblies and the pressurizing medium 
lines are filled with a gas, e.g. with air. The pis- 
ton/cylinder assemblies then additionally serve as "pneu- 
matic shock-absorbing legs 77 , this increasing the riding 

30 comfort, in particular during off-road uphill or downhill 
riding. 

In accordance with a further development of the inven- 
tion, a locking device is provided for locking the pis- 
35 ton/cylinder assembly of the rear wheel. Optionally, a 
corresponding locking device may also be provided for the 
piston/cylinder assembly of the front wheel. The locking 
device may, for instance, be a double-acting hydraulic 



cylinder that is integrated into the housing of the pis- 
ton/cylinder assembly intended for height adjustment, and 
that is e.g. filled with oil. Two chambers of the hydrau- 
lic cylinder are connected with one another via a hydrau- 
lic line and a shut-off device, wherein "hydraulic" lock- 
ing is possible by shutting off the shut-off device. As 
an alternative to a double-acting hydraulic cylinder, a 
mechanical locking device may also be provided. The hy- 
draulic cylinder also may have one chamber only which is 
connected with a hydraulic reservoir via a check valve. 

According to a further development of the invention, one 
shut-off device is provided in each of the two pressuriz- 
ing medium lines that connect the piston/cylinder assem- 
blies. Preferably, these tow shut-off devices can be ac- 
tuated by a common actuator. Furthermore, one single ac- 
tuator may be provided for the shut-off devices and the 
locking device. Furthermore, both pressurizing medium 
lines may be connected with one another via a bypass line 
that can be shut off , so as to compensate the pressure in 
both pressure circuits. 

In accordance with a further development of the inven- 
tion, a spring element is provided at the front-wheel 
suspension and/or at the rear-wheel suspension. Springi- 
ness may be achieved by pneumatic piston/cylinder assem- 
blies and/or by separate or additional spring elements. 
The spring means of the front-wheel and/or the rear-wheel 
suspensions thus can be "decoupled" from adjusting de- 
vices. In the case of "separately" provided spring means, 
the height adjustment could also be effected hydrauli- 
cally. As spring elements, e.g. compression springs or 
elastomer elements may be used. The mechanical spring 
elements may also be integrated into the piston/cylinder 
assembly of the front-wheel or rear-wheel suspensions, 
respectively. A spring element may, for instance, be in- 
corporated into the plus chamber of the piston/cylinder 
assembly. In the case of strong shocks, where the "pneu- 



matic" range of spring is made full use of, an additional 
mechanical spring effect thus can be achieved. Alterna- 
tively, an arrangement outside the piston/cylinder assem- 
bly is also possible. 

According to a further development of the invention, a 
filling/draining valve is provided for filling or drain- 
ing, respectively, the piston/cylinder assemblies or the 
pressurizing medium lines, respectively. The filling 
valve may be a check valve that opens with a predeter- 
mined pressure only, wherein the pressure can be adjust- 
able. The "pneumatic spring strength" thus can be ad- 
justed in accordance with the weight of the cyclist and 
the desired riding comfort. Preferably, a compressed-air 
reservoir, e.g. a compressed-air cylinder, is provided, 
which may be integrated in the bicycle frame, which is 
very space-saving. Additionally, a compressed-air genera- 
tor may be provided, which is preferably arranged such 
that ambient air is sucked in and pressed into the com- 
pressed-air reservoir or the piston/cylinder assemblies, 
respectively, by springing in of the front wheel or of 
the rear wheel, respectively. A compressed-air generator 
functioning according to the principle of an air pump 
may, for instance, be used. 

In accordance with a further development of the inven- 
tion, the bicycle comprises a fork, wherein both fork 
arms each are formed by a piston/cylinder assembly. The 
rear wheel may be mounted on a swing arm rear suspension 
that is connected with the frame via a lag hinge and the 
piston/cylinder assembly for height adjustment of the 
rear wheel. 

In a second basic variant of the invention, two cylinder 
chambers of the piston/cylinder assembly that are sepa- 
rated from each other by a piston, i.e. a "plus chamber" 
and a "minus chamber", can be connected with one another 
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via a fluid channel , this causing a pressure compensation 
to be effected. 

At one of the two sides of the piston, a piston rod is 
5 fastened, which stands out from the piston/cylinder as- 
sembly and can be shifted axially. Thus, the size of the 
effective piston area of the plus chamber differs from 
the effective piston area of the minus chamber, namely by 
the cross-sectional area of the piston rod* Due to the 
10 differing sizes of the effective piston areas, a "differ- 
ence force" on the piston or the piston rod, respec- 
tively, results even when the pressure in the two cylin- 
der chambers is equally high, which enables an automatic 
extending of the adjusting devices. 

15 

In a third basic variant of the invention, effective pis- 
ton areas of different sizes are also allocated to the 
two cylinder chambers, but the cylinder chambers here are 
permanently separated from one another by the piston. 
20 Furthermore, a locking device for locking the piston is 
always provided in this basic variant. This variant thus 
is particularly suited as adjusting device for a saddle 
or a steering stem, respectively, of a bicycle, where me- 
chanical locking is absolutely necessary. 

25 

The adjusting device according to the invention can be 
used for many purposes, e.g. for the height adjustment of 
the front-wheel suspension, the rear-wheel suspension, 
the saddle or the steering stem. A substantial advantage 
30 consists in that the adjusting device is automatically 
extendable by pressure energy that is stored in the pis- 
ton/cylinder assembly. 

In the following, the invention will be explained in de- 
35 tail by means of embodiments in connection with the draw- 
ings, in which: 
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Fig. 1 shows a first embodiment of an - adjusting 

device according to the invention; 

Fig. 2 shows a second embodiment of an adjusting 

5 device according to the invention; 

Fig. 3 shows an embodiment of an adjusting device 

with a hydraulic locking device and a com- 
pensation reservoir; 

10 

Fig. 4 shows a further embodiment of an adjusting 

device with a compensation reservoir; 

Fig. 5 shows an embodiment of an adjusting device 

15 with a mechanical compensation means; 

Fig. 6 is a schematic representation of a variant 

of the invention; 

20 Fig. 7 shows a bicycle in accordance with the 

invention; 

Fig. 8 shows the piston/cylinder assemblies of the 

embodiment of Fig. 7 in enlarged represen- 
25 tation; 

Fig. 9 shows a further embodiment in accordance 

with the invention; 

30 Fig. 10 shows a modification of the locking device; 

Figs. 11-15 show further embodiments in accordance with 
the invention; 



35 Fig. 16 



shows an adjusting device for the height 
adjustment of a saddle; and 
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Fig. 17 shows a further adjusting device for the 

height adjustment of a saddle. 

Fig. 1 shows an adjusting device formed by a piston 
cylinder assembly 14, and a spring or damper element 20 
"axially" connected therewith. The piston cylinder assem- 
bly 14 comprises a cylinder housing 38 which incorporates 
a piston rod 19. The piston rod 19 comprises a pneumatic 
piston 39 at its free end portion and a hydraulic piston 
40 spaced apart from the pneumatic piston 39. The pneu- 
matic piston 39 divides the cylinder housing 38 into a 
first pneumatic cylinder chamber 41, which is referred to 
as "plus chamber 7 ', and a second pneumatic cylinder cham- 
ber 42, which is referred to as "minus chamber' 7 , with a 
passage opening 55 being provided in the pneumatic piston 
39 to connect the plus chamber 41 and the minus chamber 
42 with one another. Consequently, the same pressure pre- 
vails in the plus chamber 41 and in the minus chamber 42. 
The second pneumatic cylinder chamber 42 is limited by 
the pneumatic piston 39, the cylinder housing 38 and a 
housing wall 38a that comprises a piston opening which 
the piston rod 19 passes through. 

Furthermore, a filling junction 56 is provided that can 
be shut off via a check valve 15 and that enables a 
filling of the plus chamber 41 or of the minus chamber 
42, respectively, connected therewith. Furthermore, a 
hinged bracket 57 is provided externally at the cylinder 
housing 38, through which the adjusting device can be 
flexibly connected with some other component, e.g. the 
frame of a bicycle. 

When comparing the plus chamber 41 and the minus chamber 
42, it becomes apparent that the plus chamber 41 has the 
shape of a circular cylinder and the minus chamber 42 the 
shape of an annular cylinder that is limited by the inner 
side of the cylinder housing 38 and the piston rod 19. In 
other words, the piston area of the plus chamber 41 is 
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larger by the cross-sectional area of the piston rod 19 
than the piston area of the minus chamber 42. When a 
pressure above atmospheric pressure prevails in the plus 
chamber 41 and in the minus chamber 42 , a piston force 
5 results from the "cross-sectional area difference" of the 
piston areas of the plus chamber 41 and the minus chamber 
42 that is equal to the product of the pressure prevail- 
ing in the plus chamber 41 or in the minus chamber 42, 
respectively, and the cross-sectional area of the piston 

10 rod 19 (friction forces have not been taken into account 
here) . Provided that the piston rod 19 is freely 
shif table in the cylinder housing 38, it thus is always 
pushed to an "extended" position due to the resulting 
pressure force, i.e. to the "right" with respect to the 

15 cylinder housing 38. 

The hydraulic piston 40 further divides the cylinder 
housing 38 into a first hydraulic cylinder chamber 43 and 
a second hydraulic cylinder chamber 44, which are e.g. 
20 filled with oil. The two hydraulic cylinder chambers 43, 
44 are connected with one another via a hydraulic line 45 
that can be shut off by means of a check valve 4 6. 

The piston rod 19 stands out from the cylinder housing 38 
25 through an opening in the housing in the section of the 
second hydraulic cylinder chamber 44 and comprises at its 
other free end portion a spring piston 47 which is incor- 
porated in a housing 48 of the spring element 20. The 
"adjusting device", i.e. the piston/cylinder assembly 14, 
30 thus is "decoupled" from the spring means 20. In the in- 
terior of the housing 48, a mechanical spring or an elas- 
tomer element may, for instance, be arranged. The housing 
48 comprises a hinged bracket 58 for flexible connection 
with some other component, e.g. with the swing arm rear 
35 suspension of a bicycle. 

In the following, the functioning will be explained in 
detail . 
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When the check valve 4 6 is closed, the piston rod is 
"locked" due to the incompressibility of the hydraulic 
fluid in the hydraulic cylinder chambers 43, 44, i.e. the 
hydraulic cylinder acts as a locking device. The assembly 
shown thus only has an axial degree of freedom left, 
namely the longitudinal elasticity of the spring element 
20. 

When the check valve 46 is opened, the piston rod 19 is 
freely shif table in the cylinder housing 38. Unless any 
"external forces" are exerted on the hinged brackets 57, 
58, the piston rod automatically extends due to the re- 
sulting pressure force as explained above, the resulting 
pressure force being proportional to the pressure pre- 
vailing in the plus chamber 41 or the minus chamber 42, 
respectively. By exerting axial pressure forces on the 
hinged brackets 57, 58, the piston rod 19 may be pushed 
into the cylinder housing 38 and, by closing the check 
valve 4 6, may infinitely variably be "locked" hydrauli- 
cally . 

The adjusting device thus can be used universally, in 
particular with a bicycle for the height adjustment of a 
wheel suspension, of the saddle, the steering stem etc., 
which will be explained in detail still. 

Fig. 2 shows a variant of the embodiment of Fig. 1, where 
the plus chamber 41 and the minus chamber 42 are con- 
nected with one another via an "external" pneumatic line 
59 and a check valve 60. When the check valve 4 6 of the 
hydraulic line 45 is opened and the check valve 60 is 
closed, a balance of powers occurs at the pneumatic pis- 
ton 19, wherein the pneumatic piston 39 assumes a neutral 
position between its two end positions. When the check 
valve 60 is additionally opened, so that a pressure com- 
pensation between the plus chamber 41 and the minus cham- 
ber 42 can take place, the pneumatic piston extends com- 
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pletely, i.e. it assumes its "right" end position. The 
check valve 60 or the pneumatic line 59, respectively , 
may further comprise a filling junction (not illustrated) 
for filling the plus chamber 41 or the minus chamber 42, 
5 respectively. 

Fig. 3 shows an embodiment in which also a pis- 
ton/cylinder assembly 14 and a spring element 20 are pro- 
vided. The cylinder housing 38 and the housing 48 of the 
10 spring element in this case are integrally connected with 
one another. As an alternative, a coupling joint (not il- 
lustrated) may also be provided. Such a variant with a 
coupling joint will be explained in connection with 
Fig. 11. 

15 

The cylinder housing 38 incorporates a piston 61 of a 
piston element 62. The piston element 62 or the piston 
61, respectively, divide the cylinder housing 38 into an 
annular plus chamber 41 and an annular minus chamber 42 

20 which, in analogy with the embodiments of Figures 1 and 
2, is allocated a smaller area of the piston 61 than the 
plus chamber 41. In analogy with Fig. 1, the piston 61 
comprises a passage opening 55 that connects the plus 
chamber 41 and the minus chamber 42 with one another. 

25 Furthermore, a filling junction 56 as well as an allo- 
cated check valve 15 are provided here, too. 

The cylinder housing 38 in this case comprises a piston- 
shaped element 63 which is incorporated in the piston 

30 element 62 and is component of a hydraulic pis- 
ton/cylinder assembly with a first hydraulic cylinder 
chamber 43 and a second hydraulic cylinder chamber 44. In 
analogy with Figs. 1 and 2, Respectively, the two hydrau- 
lic cylinder chambers 43, 44 are connected with one an- 

35 other via a hydraulic line and a check valve, which is 
not illustrated here. The hydraulic line and the check 
valve may, for instance, be arranged in a plane perpen- 
dicular to the drawing plane. 
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The second hydraulic cylinder chamber 44 further is, via 
a hydraulic line 64 provided in the cylinder housing 38 
and a hydraulic check valve 65, in connection with a com- 
5 pensation reservoir that is illustrated only schemati- 
cally as housing 66 with a float 67. The compensation 
reservoir 66 is necessary since differently sized piston 
areas of the piston-shaped end portion 63 are allocated 
to the hydraulic cylinder chambers 43, 44, i.e. when the 

10 piston element 62 is shifted, a greater volume has to 
flow off the one hydraulic cylinder chamber than flows 
into the other hydraulic cylinder chamber. The '"differ- 
ence volume'' then flows into the compensation reservoir 
66 or from the compensation reservoir 66 into one of the 

15 two hydraulic cylinder chambers, respectively. By shut- 
ting off the check valve 65, the piston element 62 may be 
"locked", with a "volume compensation" via the compensa- 
tion reservoir 66 being prevented. When, however, the 
check valve 65 is open, an unhindered "length adjust- 

20 ment", i.e. a shifting of the piston element 62 in the 
cylinder housing 38, is possible, with the piston element 
62 extending "automatically" in this case, too, when the 
pressure prevailing in the cylinder chambers 41, 42 is 
higher than the atmospheric pressure and no or only minor 

25 external pressure forces are applied. 

As an alternative to the embodiment described above, the 
two cylinder chambers 43, 44 need not necessarily be con- 
nectable with one another via a hydraulic line. The 

30 cylinder chamber 43 my also be filled with a gas or with 
air, respectively, which results in excess pressure or 
negative pressure, respectively, occurring when the pis- 
ton element 62 is shifted in the cylinder chamber 43. Al- 
ternatively, the cylinder chamber 43 may also be open to- 

35 wards the atmosphere, so that an unhindered exchange of 
air is possible. In the two latter-mentioned variants, it 
is not a "difference volume", but the entire hydraulic 
fluid volume that flows into the compensation reservoir 
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66 or from the compensation reservoir 66 to the cylinder 
chamber 44, respectively, when the piston element 62 is 
shifted. The two latter-mentioned variants further have 
the advantage that the effective area of the piston- 
5 shaped end portion 63 is larger than in the variant de- 
scribed above. In other words, the piston area generating 
the hydraulic pressure is larger and thus bears higher 
forces in the case of minor pressure. 

10 In analogy with Figures 1 and 2, hinged brackets 57, 58 
are provided here, too, through which the adjusting de- 
vice is flexibly connectable with other components of a 
bicycle. 

15 Fig. 4 shows a variant of the embodiment of Fig. 3, where 
the plus chamber 41 and the minus chamber 42 are con- 
nected with one another via an ''external" pneumatic line 
59 and a check valve 60. 

20 Of course, a ''filling line" (not illustrated) may also be 
provided here for filling the plus chamber 41 or the mi- 
nus chamber 42, respectively, with a gas or with air. 

Fig. 5 shows an embodiment in which a compensation means 
25 87 formed by an annular piston 88 and a spring 8 9, which 
are shif table in the piston element 62, is provided for 
the "volume compensation" between the first hydraulic 
cylinder chamber 43 and the second hydraulic cylinder 
chamber 44. The pressure prevailing in the cylinder cham- 
30 ber 43 presses onto the annular piston 88 contrary to the 
pressure force of the spring 89 which is supported 
against a wall 90 of the piston element 62. The spring 
force and the pressure prevailing in the cylinder chamber 
43 thus are at equilibrium. The cylinder chamber 43 fur- 
35 ther is in connection with the check valve 65 via a hy- 
draulic line 91. From the check valve 65, another hydrau- 
lic line 92 leads to the cylinder chamber 44. Here, too, 
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the piston-shaped end portion 63 seals the cylinder cham- 
ber 43 against the cylinder chamber 44. 

When the check valve 65 is open, the piston element 62 
5 thus can be shifted in the cylinder housing 38. Due to 
the different cross-sectional areas of the cylinder cham- 
bers 43 , 44, a volume compensation is necessary , which is 
effected in this case by shifting of the annular piston 
88. Alternatively to the mechanical spring 89 as illus- 
10 trated, a pneumatic spring or another mechanical spring, 
respectively, may also be provided. 

Fig. 6 is a schematic illustration showing that the pneu- 
matic piston 39 and the hydraulic piston 40 may, alterna- 

15 tively to the embodiments described above, also be ar- 
ranged "in parallel" and may be connected with one an- 
other and with the spring element 20 via axially 
shif table rods 68. Furthermore, the hydraulic check valve 
4 6, via which the hydraulic cylinder chambers 43, 44 are 

20 connectable with each other, and the hydraulic check 
valve 65, via which the hydraulic cylinder chamber 4 3 is 
connectable with the compensation reservoir 66, may be 
included in one common unit 69, e.g. in a common housing. 

25 In the following Figures, the invention will be explained 
specifically in connection with a bicycle. 

Fig. 7 illustrates a bicycle having a frame 1 that com- 
prises a longitudinal rod 2, a saddle rod 3 and a con- 

30 necting rod 4. At the common end portion of the longitu- 
dinal rod 2 and the connecting rod 4, a steering head 
bearing 5 is provided, in which one end portion of a 
front fork 6 or a steering stem 7 that is connected 
therewith, respectively, is rotatably mounted, on which a 

35 handle bar 8 is mounted. The front fork 6 comprises two 
fork arms, one of which is illustrated only, which is 
formed by a piston/cylinder assembly 9 that will be ex- 
plained in detail in connection with Fig. 8. As an alter- 
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native to the embodiment illustrated here, a fork having 
only one fork arm may also be provided. At the free end 
portion 10 of the piston/cylinder assembly 9, a front 
wheel 11 is rotatably mounted. 

5 

From the piston/cylinder assembly 9, a first pressurizing 
medium line 12 and a second pressurizing medium line 13 
lead to a second piston/cylinder assembly 14 , wherein a 
first check valve 15 is provided in the first pressuriz- 
10 ing medium line 12 and a second check valve 16 is pro- 
vided in the second pressurizing medium line 13. 

A housing end portion 17 of the second piston/cylinder 
assembly 14 is connected with the connecting rod 4 via a 
15 lag hinge 18. 

A piston rod 19 of the second piston/cylinder assembly 14 
is connected with a spring element 20 ^which will also be 
explained in detail in connection with Fig. 8. One end 

20 portion 21 of the spring element 20 is connected via a 
lag hinge 22 with a swing arm rear suspension 23 which 
here consists of three communicating rods 24 , 25 and 26, 
and which is provided for the rotatable mounting of a 
rear wheel 27. The swing arm rear suspension 23 is con- 

25 nected via a lag hinge 28 with the saddle rod 3, at the 
free end portion of which a saddle 3a is positioned. The 
lag hinge 28 here is arranged above a pedal bearing 29. 
Alternatively, the lag hinge 28 may also be arranged such 
that its swiveling axis coincides with the rotational 

30 axis of the pedal bearing 29. 

Fig. 8 illustrates an enlarged section of the bicycle of 
Fig. 7. 

35 The piston/cylinder assembly 9 consists of a pneumatic 
cylinder 30 which incorporates a piston 31. The piston 31 
comprises a piston rod 32 with a piston rod interior 33. 
The piston 31 divides the pneumatic cylinder 30 into a 
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first cylinder chamber 34 , which may be referred to as 
"plus chamber", and a second cylinder chamber 35 that is 
annular and that is limited by the pneumatic cylinder 30 
and the piston rod 32. The piston 31 further comprises a 
connecting channel 36 that connects the piston rod inte- 
rior 33 with the second cylinder chamber 35 and may be 
formed as a nozzle or throttle point so as to effect 
damping during springing. The piston rod interior 33 and 
the second cylinder chamber 35 together form a "minus 
chamber" of the piston/cylinder assembly. The "plus cham- 
ber" 34 has a piston area that is larger by the cross- 
sectional area of the piston rod 32 than that of the "mi- 
nus chamber" formed by the piston rod interior 33 and the 
second cylinder chamber 35. 

The minus chamber serves as a progressively adjustable 
counter-spring . 

The connecting channel 36 has a relatively small cross- 
section and acts as "throttle" or "damping element" dur- 
ing springing in or springing out, respectively. The 
cross-section, however, need not necessarily be small and 
constitute a throttle point. 

The end portion of the piston rod 32 that is opposite the 
piston 31 is connected with a conducting tube 37 that is 
provided for conducting the pneumatic cylinder 30. The 
pneumatic cylinder 30 and the conducting tube 37 thus 
constitute a telescopic shock-absorbing leg which here is 
a fork arm of the front fork. At the free end portion 10 
of the conducting tube 37 the front wheel 11 is mounted. 

The first pressurizing medium line 12 is connected with 
the first cylinder chamber 34, and the second pressuriz- 
ing medium line 13 is connected with the piston rod inte- 
rior 33. The piston rod interior 33 may also be consid- 
ered as "elongated pressurizing medium line 13". Via the 
check valves 15, 16, the pressurizing medium lines 12, 13 
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are connected with the second piston/cylinder assembly 

Furthermore, the pressurizing medium lines 12 and 13 can 
5 be connected with one another via a bypass line 12 into 
which a check valve 15' has been incorporated, so as to 
adjust the same pressure in both pressure circuits* Thus, 
only one valve 12' ' that is connected to one of the lines 
12, 12' or 13 at any place, is required for building up 
10 pressure, i.e. for "pumping up". 

The "actuators" or valves 15, 15', respectively, may be 
arranged such that they can easily be reached by the cy- 
clist even during riding, e.g. in the region of the 
15 steering head bearing 5 or the handle bar 8, respec- 
tively. 

The second piston/cylinder assembly 14 comprises a cylin- 
der housing 38 which incorporates the piston rod 19. The 

20 piston rod 19 comprises a pneumatic piston 39 and a hy- 
draulic piston 40. The pneumatic piston 39 divides the 
cylinder housing 38 into a first pneumatic cylinder cham- 
ber 41, which is referred to as "plus chamber", and a 
second pneumatic cylinder chamber 42, which is referred 

25 to as "minus chamber". Here, too, the "plus chamber" 41 
has a piston area that is greater by the cross-sectional 
area of the piston rod 19 than that of the "minus cham- 
ber" 42. Since both "plus chambers" 34, 41 have a larger 
piston area than the allocated minus chambers, a suffi- 

30 ciently strong "pneumatic spring" can be obtained, with 
the spring strength depending on the pressure in the 
chambers . 

The second pneumatic cylinder chamber 42 is limited by 
35 the pneumatic piston 39, the cylinder housing 38, and by 
a housing wall 38a that comprises a piston opening 
through which the piston rod 19 is conducted. The first 
pneumatic cylinder chamber 41 is connected with the first 
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pressurizing medium line 12 and the second pneumatic 
cylinder chamber 42 is connected with the second pressur- 
izing medium line 13. 

5 The hydraulic piston 40 divides the housing 38 further 
into a first hydraulic cylinder chamber 43 and a second 
hydraulic cylinder chamber 44 , which are e.g. filled with 
oil. The two hydraulic cylinder chambers 43 , 44 are con- 
nected with one another via a hydraulic line 45 that can 
10 be shut off by means of a check valve 46. 

At the end portion of the piston rod 19 opposite to the 
pneumatic piston 39 a spring piston 47 is provided which 
is incorporated in a housing 48 of a spring element 20. 

15 The "adjusting device", i.e. the piston/cylinder assembly 
14 of the rear wheel 27, thus is completely decoupled 
from the spring element 20. Such decoupling would also be 
possible at the front fork. In the interior of the hous- 
ing 48 a mechanical spring or an elastomer element may, 

20 for instance, be arranged. The housing 48 is connected 
with the swing arm rear suspension 23 via the end portion 
21 and the lag hinge 22. 

In the following, the functioning will be explained in 
25 detail. 

When the check valve 4 6 is closed, the piston rod 19 is 
locked by the hydraulic fluid in the hydraulic cylinder 
chambers 43, 44. Via the spring element 20 the swing arm 
30 rear suspension 23 is "springily", i.e. pivotable about 
the lag hinge 28, connected with the frame 1. 

The piston rod 32 forms a "pneumatic spring" with the 
pneumatic cylinder 30 and the gas volume included in the 
35 first cylinder chamber 34 and in the first pressurizing 
medium line 12, wherein the first cylinder chamber 34 is 
in connection with the first pneumatic cylinder chamber 
41 when the check valve 15 is open. During "springing in" 
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of the piston rod 32 the pressure in the first cylinder 
chamber 34 or in the first pressurizing medium line 12 
and in the first pneumatic cylinder chamber 41 , respec- 
tively, increases. Accordingly, the pressure decreases in 
the second pressurizing medium line 13 , the piston rod 
interior 33 and the second cylinder chamber 35. 

When the check valves 15, 16 and 46 are open, the piston 
rod 19 can be shifted in the direction of the saddle rod 
3, with hydraulic fluid flowing from the hydraulic cylin- 
der chamber 44 via the hydraulic line 45 into the first 
hydraulic cylinder chamber 43. By shifting the piston rod 
19, the swing arm rear suspension 23 rotates clock-wise 
around the lag hinge 28 whereby the rear wheel is "low- 
ered". With the shifting of the piston rod 19, the pneu- 
matic piston 39 is also shifted, which results in that 
air flows from the second pneumatic cylinder chamber 42 
via the second pressurizing medium line 13 into the pis- 
ton rod interior 33 or the second cylinder chamber 35, 
respectively. This causes the piston 31 to be pressed up- 
wards, which results in air flowing over from the first 
cylinder chamber 34 into the first pneumatic cylinder 
chamber 41. By the shifting of the piston 31 or the pis- 
ton rod 32, respectively, the pneumatic cylinder 31 is 
pushed into the conducting tube 37, whereby the length of 
the front fork is reduced and the rear wheel is "ex- 
tended". This fork or rear wheel adjustment is especially 
suited for riding uphill. 

Vice versa, by pressing down the saddle rod 31, the pis- 
ton rod 19 can be shifted in the direction of the con- 
necting rod 4, whereby the swing arm rear suspension is 
swiveled counter-clockwise and the length of the front 
fork is extended. 

After adjusting a desired front wheel height or rear 
wheel height, respectively, the check valves 15, 16, 46 
are closed. By "retracting" of the front fork 31 and "ex- 
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tending" of the rear wheel, the sitting position can be 
adjusted such that the cyclist is seated almost horizon- 
tally during uphill riding. Accordingly, a "downhill rid- 
ing position" can be adjusted by extending the front fork 
5 and retracting the rear wheel. 

As an alternative to the illustrated "locking device" 
formed by the hydraulic cylinder chambers 4 3, 44 and the 
check valve 46, a "mechanical fixing device" for fixing 

10 the piston 19 may also be provided. Furthermore, the 
cylinder chambers 34, 35, 41 and 42 as well as the pres- 
surizing medium lines 12, 13 may also be filled with a 
hydraulic fluid. Due to the incompressibility of the hy- 
draulic fluid, the piston/cylinder assembly 9 then is, 

15 however, rigid when the check valves 15, 16 are closed. 
In this variant, a mechanical suspension that is ^decoup- 
led" from the piston/cylinder assembly 9 may, however, be 
provided, for instance by a spring element that springily 
connects the front fork with the steering head bearing 5. 

20 

The two check valves 15 and 16 and the check valve 15' in 
the bypass line 12' may further be designed and arranged 
such that they can be actuated by a common actuator (not 
illustrated) . Furthermore, the pressurizing medium lines 
25 12, 13 can be incorporated in the interior of the frame 
1, i.e. in the interior of the connecting rod 4. 

In the embodiment shown in Fig. 8, the pneumatic cylinder 
chambers 34, 35 of the piston/cylinder assembly 9 at the 

30 front fork and the pneumatic cylinder chambers 41, 42 can 
be connectable with one another via a respective pressur- 
izing medium line in which a shut-off device is arranged. 
By means of the shut-off device, a separate, i.e. inde- 
pendent, adjustment of the piston/cylinder assembly 9 and 

35 of the piston/cylinder assembly 14 is possible. By means 
of the shut-off device, the cylinders may be maintained 
on different levels. This variant is of particular advan- 
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tage when only one adjustable fork or only one adjustable 
rear assembly damper is provided. 

As an alternative to the embodiment of Fig. 8, the lock- 
ing device may also comprise a single-acting cylinder. 
This single-acting cylinder may e.g. be integrated in a 
common cylinder housing of the piston/cylinder assembly 
14 of the rear wheel suspension. The single-acting cylin- 
der may furthermore be connected with a compensation res- 
ervoir via a pressurizing medium line in which a shut-off 
device is provided. By means of the shut-off device, the 
single-acting cylinder may be separated from the compen- 
sation reservoir. The locking device thus can also be put 
into practice by means of a single-acting cylinder, a 
compensation reservoir and a shut-off device. 

Furthermore, the pressurizing medium lines 12, 13 can be 
connected with one another via a further pressurizing me- 
dium line and a further shut-off device. This makes it 
possible to open the entire system, which enables a sim- 
ple adjustment of the individual chambers of the pis- 
ton/cylinder assemblies. 

Fig. 9 shows a variant of the embodiment of Figures 7 and 
8. 

In the embodiment of Fig. 9, the pneumatic cylinder 30 is 
longer than with the embodiment of Figures 6 and 7, this 
resulting in a longer range of spring. In the pneumatic 
cylinder 30, an element 49 of resilient material and, 
further, a "floater element" 50 are arranged above the 
pneumatic piston 31; the "floater element" 50 seals the 
first cylinder chamber 34 against the cylinder chamber in 
which the resilient element 49 is arranged. Furthermore, 
clampings may be provided that would clamp the piston, 
with the "length" being extendable downwards. 
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The resilient element 4 9 improves the springing proper- 
ties and serves as suspension in the so-called "uphill 
position", i.e. during uphill riding. During uphill rid- 
ing, the piston/cylinder assembly 9 is retracted, i.e. 
the first cylinder chamber 34 has a smaller volume than 
in Fig. 9 or the volume zero, respectively, with the 
floater element then abutting at the handle bar-side end 
portion of the pneumatic cylinder 30. In this position, 
the "range of pneumatic spring" is relatively small or 
zero, respectively. By means of the resilient element 4 9, 
a certain "residual suspension" may be maintained, 
though . 

The "additional elastomer chamber" thus primarily serves 
as emergency suspension, in particular for the case that 
the piston/cylinder assembly 9 leaks and air escapes. The 
cyclist thus will always arrive safely at home even in 
the case of a defect. This "elastomer chamber" always 
springs synchronously to the plus chamber 34. In the up- 
hill position, the plus chamber 34 is "almost" zero. 
Thus, the plus chambers of fork and rear assembly and the 
minus chambers are only almost identical. Tests have 
shown that some air still remains in the fork, i.e. in 
the piston/cylinder assembly 9, even when the rear assem- 
bly has been completely extended. 

Alternatively or in supplement to the resilient element 
4 9, a mechanical spring element, such as a coil spring or 
a pre-filled compressed-air cylinder which simply is in- 
serted, may also be used. The coil spring may, in accor- 
dance with Fig. 9, be positioned between the piston 31 
and the floater element 50, or between the floater ele- 
ment 50 and the handle bar-side end portion of the pneu- 
matic cylinder 30. 

Alternatively to the resilient element 49, an additional 
pneumatic spring element may also be provided. 
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Fig. 10 shows a modification of the locking device, 
wherein only the cylinder chamber 43 is, via the check 
valve 46, connected with a hydraulic reservoir 44' that 
serves as compensation reservoir when the piston rod 19 
is shifted. When the check valve 4 6 is closed, the piston 
rod 19 is definitely fixed due to the incompressibility 
of the hydraulic fluid in this device, too. 

Alternatively to the piston/cylinder assembly 14 de- 
scribed in Figures 6, 7 or 9, other ones of the above- 
mentioned embodiments may also be used. 

It is in particular also possible to provide an adjusting 
device exclusively at the front wheel suspension or at 
the rear wheel suspension, respectively, or to provide 
completely separate adjusting devices for the front wheel 
suspension and the rear wheel suspension, which are nei- 
ther pneumatically nor hydraulically coupled with one an- 
other. 

Fig. 11 shows a variant of the embodiment of Fig. 5, with 
the cylinder housing 38 and the spring element 20 being 
flexibly connected via a lag hinge 93. The cylinder hous- 
ing 38 is mounted via the hinged bracket 57 on a support- 
ing element 94 of the connecting rod 4, and the hinged 
bracket 58 of the spring element 20 is flexibly mounted 
on the swing arm rear suspension 23. By means of such a 
"non-linear arrangement " of adjusting unit and spring 
element, the "angle of attack" of the spring element 20 
may, moreover, be , changed progressively or decreasingly, 
respectively. 

The adjusting unit, i.e. the cylinder housing 38, may ad- 
ditionally be conducted along the connecting rod 4, e.g. 
by a bar or the like. 

Fig. 12 shows a schematic embodiment with two adjusting 
devices, namely a piston/cylinder assembly 9, and a fur- 
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ther adjusting device 70 that corresponds substantially 
to that of the embodiment of Fig, 6. The piston/cylinder 
assembly 9 may, for instance, be provided for adjusting 
the front wheel suspension, and the adjusting device 70 
5 for adjusting the rear wheel suspension (cf. Fig. 7). The 
first cylinder chamber 34, i.e. the plus chamber of the 
piston/cylinder assembly 9, is connected with the plus 
chamber 41 of the adjusting device 70 via the first pres- 
surizing medium line 12 and the shut-off device 15. Fur- 
10 thermore, the second cylinder chamber 35, i.e. the minus 
chamber of the piston/cylinder assembly 9, is connected 
with the minus chamber 42 of the adjusting device 70 via 
the pressurizing medium line 13 and the shut-off device 
16. 

15 

In the embodiment of Fig. 12, two resilient elements 49a, 
4 9b are arranged between the pneumatic piston 31 and the 
floater element 50, in contrast to Fig. 9. The resilient 
elements 4 9a, 4 9b improve the suspension properties and 

20 serve as suspension in the so-called "uphill position", 
i.e. during uphill riding. During uphill riding, the pis- 
ton/cylinder assembly 9 is retracted, i.e. the first 
cylinder chamber 34 has a relatively small volume, or the 
volume zero, respectively, with the floater element then 

25 abutting at the handle bar-side or upper end portion of 
the pneumatic cylinder 30. In this position, the "range 
of pneumatic spring" is relatively small or zero, respec- 
tively. The resilient elements 4 9a, 4 9b then ensure a 
certain "residual spring effect". The resilient elements 

30 49a, 4 9b in particular may be manufactured of different 
materials, i.e. they may have different spring strengths. 

An annular resilient element 71 is arranged at the piston 
rod 32 and serves as return element in the so-called 
35 "downhill position" in which the piston/cylinder assembly 
9 is extended. The resilient element 71 prevents the pis- 
ton 31 from hitting against the lower end portion of the 
pneumatic cylinder during springing out. 
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Fig. 13 shows a further embodiment with two adjusting de- 
vices that are coupled with one another. The first ad- 
justing device is formed by the piston/cylinder assembly 
5 9 and concurs with that of the embodiment of Fig. 12. The 
second adjusting device 70 comprises a cylinder housing 
38 in which the piston element 62 is shiftably incorpo- 
rated. The piston 61 of the piston element 62 slides in a 
recess 71 of the cylinder housing 38 and divides the re- 
10 cess 71 into the first hydraulic cylinder chamber 43 and 
the second hydraulic cylinder chamber 44, which can be 
connected with one another via the hydraulic line 45 or 
the check valve 4 6, respectively. 

15 The piston element 62 further comprises an inner recess 
72 in which the pneumatic piston 39 slides. The pneumatic 
piston 39 here is an integral component of the cylinder 
housing 38 and divides the recess 72 into the first pneu- 
matic cylinder chamber 41 or "plus chamber" and the sec- 

20 ond pneumatic cylinder chamber 42 or "minus chamber". 

The piston element 62 is further slidably conducted at a 
piston rod-like element 73 and at a further cylinder- 
shaped recess 74 of the cylinder housing 38. At each ax- 
25 ial end portion of the recesses 72 and 74, resilient ele- 
ments 75 or 76, respectively, are arranged, which prevent 
the piston element 62 from hitting against the cylinder 
housing 38. 

30 The plus chamber 41 is connected with the first cylinder 
chamber 34, i.e. with the plus chamber of the pis- 
ton/cylinder assembly 9, via a pneumatic line 75 and a 
resilient pneumatic pressurizing medium line 12 as well 
as the check valve 15. The second pneumatic cylinder 

35 chamber 42 , i.e. the minus chamber , is connected with the 
minus chamber of the piston/cylinder assembly 9 via the 
pressurizing medium line 13 and the check valve 16. At 
> one end portion of the adjusting device 70, a spring ele- 
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ment 20 or a damping element, respectively , is provided 
like with the embodiments of Figures 1 to 7 and 9. 

In this embodiment, too, the piston area allocated to the 
5 plus chamber 41 is larger than the piston area allocated 
to the minus chamber 42. Consequently, here, too, an ax- 
ial force results that automatically extends the piston 
element 62 when the check valve 46 is open and when the 
"plus circuit" is connected via the line 12 with the "mi- 

10 nus circuit" via the line 13. A hydraulic compensation 
reservoir is not necessary in this embodiment since the 
annular areas of the hydraulic cylinder chambers 43, 44 
have the same annular cross-sections, i.e. the volume 
flowing off the one hydraulic cylinder chamber flows into 

15 the other hydraulic cylinder chamber and vice versa. 

Fig. 14 shows an embodiment of the piston/cylinder assem- 
bly 9 in which the plus chamber 34 can be directly con- 
nected with one another via the pressurizing medium line 

20 12 and the check valve 15. When the check valve 15 is 
opened, a pressure compensation occurs between the plus 
chamber 34 and the minus chamber 35. Unless any external 
axial forces are exerted on the piston/cylinder assembly 
9, the pneumatic cylinder 30 is "automatically" pressed 

25 out of the conducting tube 37. Here, too, the cross-sec- 
tional area of the floater element 50, which is impacted 
by the pressure prevailing in the plus chamber 34, is 
larger than the cross-sectional area of the piston 31, 
which is impacted by the pressure of the minus chamber 

30 35, with the difference in the cross-sectional areas cor- 
responding to the cross-sectional area of the piston rod 
32. Since the same pressure prevails in the plus chamber 
34 and the minus chamber 35 after the check valve 15 has 
been opened, a difference force results which effects the 

35 extending of the piston/cylinder assembly 9. 

Fig. 15 shows a variant of the embodiment of Fig. 8. The 
conducting tube 37 or the piston rod 32 connected 
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therewith, respectively, here are positioned "at the 
top", i.e. toward the steering stem. At the "lower" free 
end portion of the piston rod 32 the piston 31 is posi- 
tioned, which is slidably incorporated in the pneumatic 
5 cylinder 30. The pneumatic cylinder 30 is inserted longi- 
tudinally shiftably in the conducting tube 37. 

The first cylinder chamber 34, i.e. the "plus chamber", 
is formed by the pneumatic cylinder 34 and the piston 31." 

10 The second cylinder chamber 35, i.e. the "minus chamber", 
is an annular cylinder chamber that is formed by the 
pneumatic cylinder 30, the piston rod 32 and the piston 
31. In the piston 31, a passage opening 55 is provided 
which connects the plus chamber 34 and the minus chamber 

15 35 and which can be opened or closed, respectively, by 
means of a valve 84. The valve 84 comprises an actuating 
device 85 that is conducted upwards through the piston 31 
or the piston rod 32, respectively, up to the height of 
the steering stem 7 . At the height of the steering stem 

20 7, an actuator 86 is provided which here has the shape of 
a switch or a draw-button, respectively. The actuating 
device 85 may, for instance, be a Bowden wire. The valve 
84 may, of course, also be actuated differently, for in- 
stance electrically, hydraulically, pneumatically etc. 

25 

In the case of this embodiment, a height adjustment of 
the front fork thus can in a particularly comfortable way 
be carried out from the handle bar or steering stem 7, 
respectively. Of course, additional spring elements may 
30 be incorporated in the plus chamber 34 here, too. 

Fig. 16 shows an embodiment in which the adjusting device 
is used for the height adjustment of the saddle 3a. The 
saddle 3a comprises a saddle tube 75 that is inserted 
35 into the saddle rod 3 of the bicycle frame. Furthermore, 
a piston rod 76 is provided, which is connected with the 
saddle rod 3 and projects upwardly therefrom. At the up- 
per free end portion of the piston rod 76, a piston 77 is 
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provided which slides in the saddle tube 75. Furthermore, 
at the lower free end portion of the saddle tube 75, a 
piston 78 is provided which has a recess through which 
the piston rod 76 extends. The saddle rod 3, the piston 
5 rod 76 and the piston 78 form a plus chamber 7 9 that can 
be filled with a gas or with air, respectively, through a 
filling device (not illustrated). The pistons 77, 78, the 
piston rod 76 and the saddle tube 75 form an annular mi- 
nus chamber 80. Corresponding to the embodiment of 

10 Fig. 1, the plus chamber 7 9 and the minus chamber 80 may 
be in pressure connection via a passage opening (not il- 
lustrated) in the piston 78. If a pressure prevails in 
the plus chamber 79 which is higher than atmospheric 
pressure, an axial force results that acts in the direc- 

15 tion of the saddle 3a. Furthermore, a hydraulic cylinder 
chamber 81 is provided which is limited by the saddle 3a, 
the saddle tube 75 and the piston 77. The hydraulic 
cylinder chamber 81 is in pressure connection with a com- 
pensation reservoir 66 via a hydraulic line 82 and via a 

20 check valve 46. When the check valve 4 6 is opened, the 
saddle tube 75 is pushed upwards, whereby the volume of 
the hydraulic cylinder chamber 81 is increased and hy- 
draulic fluid flows in from the compensation reservoir 
66. By closing the shut-off device 46, the current height 

25 of the saddle is "locked". 

Furthermore, a "twisting security" may be provided for 
the saddle rod. The saddle tube and the saddle rod may, 
for instance, have an oval cross-section, an externally 
30 arranged conducting rod may be provided, a conducting 
groove, an edge profile etc. 

Fig. 17 shows a variant of the embodiment of Fig. 16. 
Here, the hydraulic cylinder chamber 81 provided in the 
35 saddle tube 75 is in connection with the compensation 
reservoir 66 via a hydraulic line 83 provided in the pis- 
ton rod 7 6 and via the check valve 46. The functioning on 
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the opening of the check valve 4 6 corresponds to that of 
the embodiment of Fig, 16. 

Fig. 18 illustrates an adjusting device for the height 
5 adjustment of the front wheel suspension of a bicycle in 
accordance with a further embodiment of the present in- 
vention. A pneumatic cylinder 30a is at its lower end 
portion mounted via a screw connection (or alternatively 
e.g. via a plug connection) on a conducting tube 37a. A 

10 tube 37b and a piston rod 32a connected therewith is 
mounted on the steering stem 7a . At the lower end portion 
of the piston rod 32a, a piston 31a is arranged, which is 
slidably conducted in the pneumatic cylinder 30a. The 
tube 37b and the piston rod 32a are shiftable in longitu- 

15 dinal direction vis-a-vis the conducting tube 37a and the 
pneumatic cylinder 30a. 

The first cylinder chamber 34a, i.e. the "plus chamber' 7 , 
is formed by the pneumatic cylinder 30a. The second 

20 cylinder chamber 35a, i.e. the "minus chamber", is an an- 
nular cylinder chamber that is formed by the pneumatic 
cylinder 30a, the piston rod 32a and the piston 31a. In 
the piston, a passage opening is provided which connects 
the first cylinder chamber 34a with the second cylinder 

25 chamber 35a, and which can be opened or closed by a 
valve. The valve is connected with an actuating device 
85a that is conducted upwards through the piston 31a or 
the piston rod 32a, respectively, up to the height of the 
steering stem 7a. The actuating device 85a comprises an 

30 actuator 86a at the height of the steering stem. When 
this is operated, the valve opens or closes, respec- 
tively. 

At the lower end portion of the pneumatic cylinder 30a, 
35 an element 33a of a resilient material is positioned. A 
floater element 38a that seals the first cylinder chamber 
34a against the cylinder chamber in which the resilient 
element 33a is arranged, is positioned thereabove. The 
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floater element may alternatively be designed e.g. air- 
permeably. Embodiments without a floater element are also 
conceivable. 

5 In an alternative embodiment that is not illustrated, two 
additional pressurizing medium lines are provided in an 
adjusting device corresponding to that illustrated in 
Fig. 18/ which are conducted downwards from the height of 
the steering stem 7^ through the piston rod 32a to the 

10 piston 31a. The first pressurizing medium line is in con- 
nection with the plus chamber 34a, and the second pres- 
surizing medium line is in connection with the minus 
chamber 35a. From the adjusting device illustrated in 
Fig. 18, the pressurizing medium lines lead to a second 

15 piston/cylinder assembly which may, for instance, be de- 
signed in accordance with the second piston/cylinder as- 
sembly 14 as illustrated in Figs. 7 and 8. The first 
pressurizing medium line is connected with the plus cham- 
ber 41 , and the second pressurizing medium line with the 

20 minus chamber 42 of the second piston/cylinder assembly 
14. 

Fig. 19 illustrates an adjusting device formed by a pis- 
ton cylinder arrangement 14a in accordance with a further 

25 embodiment of the invention, which is especially suited 
for the height adjustment of the rear wheel suspension. 
The piston cylinder arrangement 14a comprises a cylinder 
housing 38a in which a piston rod 19a with a pneumatic 
piston 39a is conducted. The pneumatic piston 39a divides 

30 the cylinder housing 38a into a plus chamber 41a and a 
minus chamber 42a. The plus chamber 41a is connected via 
a first opening 41b, and the minus chamber 42a via a sec- 
ond opening 42b, with an "external" pneumatic line 59a 
that can be opened and closed by a check valve 60a. The 

35 openings 41b, 42b are provided in the middle wall of the 
cylinder housing 38a at a certain minimum distance from 
the right and left cylinder end portions, e.g. more than 
2 or 4 cm, respectively. 
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When the check valve 60a is closed, an equilibrium of 
forces occurs at the pneumatic piston 19a , with the pneu- 
matic piston 19a assuming the first neutral position il- 
lustrated in Fig. 19. For adjusting the adjusting device, 
the check valve 60a is opened. Consequently, the plus 
chamber 41a and the minus chamber 42a are connected with 
one another, so that a pressure compensation between the 
chambers may take place. The pneumatic piston 19a moves 
to the left. When it covers the second opening 42b, the 
plus chamber 41a and the minus chamber 42a are separated 
again. An equilibrium of forces again occurs at the pneu- 
matic piston 19a, with the pneumatic piston 19a assuming 
a second neutral position. In this position, it is spaced 
apart from the left side wall of the cylinder housing 
38a. The path of movement thus is limited towards the 
left; a minimum range of spring remains - even when the 
check valve 60a is open. Then, the check valve 60a is 
closed. 

For a new adjustment of the adjusting device, the check 
valve 60a is opened again, and the pneumatic piston 19a 
is pressed to the right. In the course of the movement to 
the right, air flows from the plus chamber 41a into the 
minus chamber 42a. When the pneumatic piston 19a covers 
the first opening 41b, the plus chamber 41a and the minus 
chamber 42a are separated again. The piston 19a then can 
no longer (or only with great effort) be pushed further 
to the right - the path of movement thus is also limited 
towards the right. When the check valve 60a is closed, an 
equilibrium of forces again occurs at the piston 19a, 
with the piston 19a assuming a third neutral position. 



